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ABSTRACT : 

PROBLEM TO BE SOLVED: To obtain a liquid composition, which 
realizes 

excellent solvent-less spray coating and gravure printability and 
develops 

small ground fogging by a method wherein the liquid composition 
contains energy 

line curing resin, leuco dye and developer and is set to have the 
specified 

value or less of viscosity measured at the specified temperature with 
the E 

type viscometer. 
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SOLUTION: This liquid composition contains energy line curing 
resin, leuco 

dye and developer. In addition, as the energy line curing resin, a 
radical 

polymerization type resin curable with ultraviolet rays and electron 
beam is 

preferable. The energy line curing resin under the state being mixed 
with the 

leuco dye and the developer is set to have the viscosity of 20cps or 
less at 

60°C measured with the E type viscometer as single resin or mixed 
resin of 

two or more different resins. Preferably the resin does not dissolve 
the leuco 

dye. Thus, a low viscosity energy line curing liquid composition for 
laser 

marking suitable for spray coating and gravure printing using neither 
solvent 

nor dispersant is obtained. The cured skin of this liquid 
composition develops 

small ground fogging and has favorable adhesion to base material. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is suitable for spray coating, and relates to the goods for 
liquefied constituent and laser marking, its manufacture approach, and the laser marking approach for 
the exposure of a laser beam to give a clear black mark on the surface of goods. 
[0002] 

[Description of the Prior Art] In carrying out marking of alphabetic characters and notations, such as a 
manufacture name, a goods name, the date of manufacture, and a lot number, in recent years to front 
faces, such as a cap of various containers, such as housing of electrical parts, such as electronic parts, 
such as IC, a resistor, a capacitor, and an inductor, a relay, SUWITCHI, a connector, and a printed 
circuit board, and an electric product, autoparts, a machine part, a cable, a sheet, a package sheet, a card, 
food, or drugs and containers, and a label, the print processes using marking ink or the marking method 
with ink jet have spread. However, these approaches have problems, such as environmental pollution by 
using maintenance of that the process which results in desiccation of ink from printing takes long 
duration, the difficulty of marking to detailed components, and printing quality, the complicatedness of 
management, cost quantity, and a solvent, and the rationalization is desired. 
[0003] In order to rationalize marking recently, direct laser light is irradiated on front faces, such as 
components, and the laser marking approach which etches surface [ a part of] by the pyrolysis or 
evaporation, and carries out marking came to be performed. However, in this marking approach, since 
the quality of the material of the components by which marking should be carried out is various, clear 
marking cannot be performed depending on the quality of the material, or, in the case of the colored 
ingredient, it has the trouble that a clear mark is difficult to get. 

[0004] As an approach of solving the above-mentioned trouble, although marking, such as an electron, 
an electrical part, housing, and a package, is performed, the approach of etching this resin by the back 
laser light applied the energy-line hardenability resin in which laser marking is possible, and the front 
face was made to harden, and carrying out marking is learned. It has the advantage that this approach 
can be managed with a short-time process, and marking to a detailed article is possible for it, and good 
marking is obtained. However, it has the fault that the mark obtained depending on what carries out 
marking will disappear by adhesion of an oil etc. Furthermore, in the case of colored and the ink which 
colors black especially, heavy-metal content compounds, such as lead, are conventionally used as a 
color coupler with laser, but there are a problem of the environmental pollution by heavy metal and a 
problem that a mark is not clear. Although the system using the leuco color and developer which are 
used for the charge of thermal recording material can be considered as what is colored black without 
using the heavy metal which produces environmental pollution, if an above-mentioned leuco color and 
an above-mentioned developer are used for energy-line hardenability resin, it has the fault of coloring 
gradually also in the condition of laser non-irradiation (it being called ground fogging). In order to solve 
this trouble, the solubility in 25 degrees C [ as opposed to toluene in us ] finds out using the leuco color 
not more than 5 w/v%, and patent application has already been carried out (WO 96/00262). 
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[0005] On the other hand, in the case of the ink corresponding to laser marking using energy-line 
hardenability resin, it is usually applied by technique, such as putt printing, offset printing, or screen- 
stencil, and the viscosity required of it is in the range of hyperviscosity called thousands - 10,000cps of 
numbers with E mold viscometer in order to give a printability and the adhesion to a substrate. However, 
when printing and applying to the goods produced very much at high speed, the methods of application, 
such as spray painting or gravure, are convenient, but the viscosity required of it has the problem that 
the adhesion to a substrate, especially a metal falls that it is easy to carry out ground fogging, when the 
energy-line hardenability resin which the viscosity of 50cps or less is generally required with E mold 
viscometer, and gives such hypoviscosity is used. Moreover, although it is possible to dilute with a 
solvent the ink used by putt printing, offset printing, or screen-stencil, and to measure hypoviscosity- 
ization, there is a problem of the air pollution by diffusion into that the process which volatilizes a 
solvent in this case is the need at an excess, and the atmospheric air of a solvent. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention aims at development of the marking 
constituent which is excellent in spray painting or gravure fitness with a non-solvent system, and whose 
ground fogging is small and is excellent in the adhesion to a base material, thermal resistance, a water 
resisting property, resistance to moist heat, and color enhancement. 
[0007] 

[Means for Solving the Problem] this invention persons result in this invention, as a result of repeating 
research wholeheartedly that a technical problem which was described above should be solved. Namely, 
this invention contains (1) energy-line hardenability resin, a leuco color, and a developer. The liquefied 
constituent whose viscosity in 60-degree C E mold viscometer is 20cps or less, (2) The liquefied 
constituent of (1) whose energy-line hardenability resin is resin which does not have proton emission 
nature, (3) The resin which does not have proton emission nature becomes intramolecular from the 
acrylate system resin which has cyclic structure, and the other energy-line hardenability resin. The 
liquefied constituent of (2) whose viscosity of the resin of the either or both sides is 50cps or less in the 
value by 25-degree C E mold viscometer, (4) The liquefied constituent of (3) whose acrylate system 
resin which has cyclic structure in intramolecular is acrylate system resin which has an annular aliphatic 
series radical, (5) The liquefied constituent of (4) whose acrylate system resin which has an annular 
aliphatic series radical is acrylate system resin which has a dicyclopentanil ring or an iso BORUNEN 
ring, (6) The liquefied constituent of (4) whose acrylate system resin which has an annular aliphatic 
series radical is dicyclopentanil acrylate or isobornyl acrylate, (7) The liquefied constituent of (3) thru/or 
(6) and (8) leuco colors whose content of the acrylate resin which has cyclic structure in intramolecular 
is 50 - 95 % of the weight in the resin which does not have proton emission nature are a formula (1). 
[0008] 
[Formula 2] 

Rl / N YV°Yi 



[0009] (Rl and R2 express CI - C4 alkyl group among a formula (1), X expresses a halogen atom, 
respectively, and n expresses the integer of 1 or 2.) Here when n is 2, even if X is the same, it may 
differ. (1) thru/or (7) liquefied constituents which is a fluoran compound [ which is expressed ] or 2, and 
2-bis(4-(6 '-(N-cyclohexyl-N-methylam^-S'-methyl SUPIRO (phthalide -3, 9'-xanthene) -2 , -ylamino) 
phenyl) propane, (9) A developer The bisphenol A system developer, a biphenol system developer, (1) 
thru/or (8) liquefied constituents which is a bisphenol S system developer or a sulfonyl phenol system 
developer, (10) A developer 4 and 4 f -isopropylidene diphenol, 1, and l-screw-(p-hydroxyphenyl) 
cyclohexane, - J1HIRODOKISHI biphenyl, and 4 and 4 f 4, 4 f -sulfonyldiphenol, A kind of the developer 
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which are 2, 2 ! -diaryl -4, 4'-sulfonyldiphenol, and 4-(4'-isopropoxy phenyl) sulfonyl phenol, Or the 
goods for laser marking which have the hardening coat of the liquefied constituent of (1) thru/or (10) on 
the front face of the liquefied constituent of (1) thru/or (9) using two or more sorts, and (11) goods, (12 
(1 1) or the goods for laser marking of (12), [0010] whose quality of the material of the goods for laser 
marking of (1 1) whose goods are a bottle, a cap, a card, labels, or a can, and (13) goods is aluminum) 
(14) (11) thru/or (13) goods for laser marking whose thickness of a hardening coat is 3-50 micrometers, 
The manufacturing method of the goods for laser marking characterized by irradiating energy lines other 
than laser after applying the liquefied constituent of (15), (1), or (10) on the surface of goods by the 
spray painting approach, (16) The manufacturing method of the goods for laser marking of (15) 
characterized by an energy line being ultraviolet rays or an electron ray, The laser marking approach 
characterized by irradiating laser at the hardening coat layer formed in the front face of the goods of 
(17), (1 1), or (14), (18) The (17) laser marking approaches that laser is infrared laser, (19) -- the energy 
density of (17) or the laser marking approach of (18) infrared laser is far-infrared laser, and (20) laser 
radiation sections - 0.5 - 6 J/cm2 it is - it is related with the laser marking approach of of (17) thru/or 
(19). 
[0011] 

[Embodiment of the Invention] The liquefied constituent of this invention contains energy-line 
hardenability resin, a leuco color, and a developer, and the viscosity in 60-degree C E mold viscometer 
is 20cps or less. Especially this liquefied constituent fits a spray painting application. 
[0012] Although the energy-line hardenability resin used by this invention is the resin which can be 
hardened with energy lines, such as infrared radiation, a visible ray, ultraviolet rays, and an electron ray, 
and resin which can be preferably hardened with ultraviolet rays or an electron ray and the resin of a 
radical polymerization mold or a cationic polymerization mold is mentioned, a radical polymerization 
mold is desirable. Moreover, although any are sufficient as long as the viscosity in 60-degree C E mold 
viscometer gives the viscosity of 20cps or less and does not dissolve a leuco color as two or more sorts 
of mixed resin as independent resin when it mixes with a leuco color and a developer as this resin, the 
resin which does not have proton emission nature is desirable from the point of coloring stability. 
Furthermore, it is mixed resin of the acrylate system resin (preferably monoacrylate system resin) which 
has cyclic structure in intramolecular as this resin, and the other energy-line hardenability resin, and that 
whose viscosity of the resin of the either or both sides is 50cps or less in the value by 25-degree C E 
mold viscometer is desirable from the point of adhesion with a base material. The latter is [ the former ] 
more desirable five to 50% of the weight at 50 - 95 % of the weight, and, for the latter, the former is 
[ the former / the latter of the mixed rate ] about 15-30 % of the weight at 70 - 85 % of the weight still 
more preferably ten to 40% of the weight in 60 - 90 % of the weight. 

[0013] The radical polymerization mold resin used by this invention is classified into the acrylate which 
has cyclic structure in intramolecular, and the other acrylate. As the other acrylate, the monoacrylate of 
various alcohol, diacrylate, thoria chestnut rates, and the acrylate of conversion alcohol are raised, for 
example. 

[0014] As acrylate which has cyclic structure in intramolecular For example, a dicyclopentanil ring, a 
JISHIKURO pentenyl ring, an iso BORUNEN ring, The acrylate which has annular aliphatic series 
radicals, such as a cyclohexane ring and a cyclohexene ring The acrylate which has the heterocyclic-like 
radical of non-aromatic compound nature, such as a morpholine ring, a piperidine ring, a piperazine 
ring, an imidazoline ring, and an imidazolidine ring The acrylate which has aromatic series radicals, 
such as the benzene ring, a naphthalene ring, a pyrimidine ring, a furan ring, an imidazole ring, a 
pyridine ring, a picoline ring, a quinazoline ring, a KINAZO lysine ring, an anthracene ring, and a 
fluorene ring, is mentioned. 

[0015] The acrylate which has cyclic structure in such intramoleculars Preferably A dicyclopentanil 
ring, a JISHIKURO pentenyl ring, an iso BORUNEN ring, It is acrylate which has a morpholine ring, 
the benzene ring, and a cyclohexane ring. The viscosity by 25-degree C E mold viscometer preferably 
Furthermore, acrylate 50cps or less On the acrylate and the concrete target which have especially an 
annular aliphatic series radical, dicyclopentanil monoacrylate, Dicyclopentanil mono-methacrylate, 
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dicyclopentanil diacrylate, Dicyclopentanil dimethacrylate, dicyclopentenyl oxy-ethyl acrylate, 
JISHIKURO pentenyl oxy-ethyl methacrylate, isobomyl acrylate, Isobornyl methacrylate, phenoxy 
diethylene-glycol methacrylate, Morpholine acrylate, morpholine methacrylate, etc. are mentioned to the 
acrylate and the concrete target which have the heterocyclic-like radical of cyclohexyl acrylate, 
cyclohexyl methacrylate, or non-aromatic compound nature, moreover, as acrylate which has cyclic 
structure in intramolecular, considering adhesion with a base material The monoacrylate which has an 
annular aliphatic series radical is desirable. As an annular aliphatic series radical A dicyclopentanil ring, 
On an iso BORUNEN ring and a concrete target, dicyclopentanil monoacrylate, Dicyclopentanil mono- 
methacrylate, JISHIKUROPENTENIRU oxy-ethyl monoacrylate, JISHIKURO pentenyl 
OKISHIECHIRUMONO methacrylate, isobornyl monoacrylate, isobornyl mono-methacrylate, etc. are 
mentioned. 

[0016] As monoacrylate of various alcohol For example, 2-hydroxypropyl acrylate, 2-hydroxypropyl 
methacrylate, Although saturation of C1-C23, such as laurylacrylate, stearylacrylate, palmitylacrylate, 
and oleyl acrylate, or the acrylate of unsaturated alcohol is mentioned The viscosity by 25-degree C E 
mold viscometer preferably The saturation 50cps or less of C8-C23, It is acrylate of unsaturated alcohol. 
Still more preferably Or the saturation of C12-C23, Or the acrylate of unsaturated alcohol, for example, 
laurylacrylate, stearylacrylate, palmitylacrylate, and oleyl acrylate are mentioned, and laurylacrylate is 
desirable. 

[0017] As the diacrylate of various alcohol, and thoria chestnut rates For example, ethylene glycol, 
propylene glycol, butanediol, Pentanediol, heptane diol, octanediol, a diethylene glycol, Triethylene 
glycol, dipropylene glycol, a polypropylene glycol, JI of polyhydric alcohol, such as a glycerol, or thoria 
chestnut rates are raised. Preferably Ethylene glycol, propylene glycol, a diethylene glycol, Triethylene 
glycol, dipropylene glycol, a polyethylene glycol, They are JI of polyhydric alcohol, such as a 
polypropylene glycol, or thoria chestnut rates. Still more preferably The viscosity by 25-degree C E 
mold viscometer Diacrylate 50cps or less, Thoria chestnut rates, for example, ethylene glycol, propylene 
glycol, JI of polyhydric alcohol, such as a diethylene glycol, dipropylene glycol, and neopentyl glycol, 
They are thoria chestnut rates. Specifically Or diethylene glycol diacrylate, Diethylene-glycol 
dimethacrylate, tripropylene glycol diacrylate, Neopentyl glycol diacrylate is mentioned and diethylene 
glycol diacrylate, tripropylene glycol diacrylate, and neopentyl glycol diacrylate are desirable. 
[0018] In the case of monohydric alcohol, the acrylate of denatured alcohol acrylate-izes the conversion 
alcohol which denaturalized using the modifier which produces a hydroxyl group by denaturation, and, 
in the case of polyhydric alcohol, the alcohol by which conversion was carried out to the hydroxyl group 
in some hydroxyl groups of polyhydric alcohol with the modifier (you may have the hydroxyl group) 
which can react is acrylate-ized. As a modifier, a butyrolactone, a caprolactone, epichlorohydrin, 
Ethyleneoxide, propylene oxide, butylene oxide, The aliphatic series aldehyde of C1-C6, a 
benzaldehyde, para methoxybenzaldehyde, Aromatic aldehyde, such as a p-hydroxy benzaldehyde, p- 
nitro benzaldehyde, and p-KURORU benzaldehyde The aliphatic carboxylic acid of C1-C6, a benzoic 
acid, a phthalic acid, para hydroxybenzoic acid, Aromatic carboxylic acid, such as p-nitrobenzoic acid, 
para hydroxybenzoic acid, and p-Krol benzoic acid The aliphatic series aldehydes which have hydroxyl 
groups, such as a RAKUTO aldehyde, a TATARO aldehyde, a SHITORO aldehyde, and a hydroxy 
pivalyl aldehyde The aliphatic carboxylic acid which has hydroxyl groups, such as a lactic acid, a 
tartaric acid, a citric acid, and hydroxy pivalate, is mentioned. Preferably A caprolactone, 
epichlorohydrin, a hydroxy pivalyl aldehyde, It is denaturation acrylate system resin which 
denaturalized by hydroxy pivalate and ethyleneoxide. The viscosity by 25-degree C E mold viscometer 
preferably Furthermore, a caprolactone 50cps or less, Epichlorohydrin, a hydroxy pivalyl aldehyde, 
hydroxy pivalate, It is denaturation acrylate system resin by which conversion was carried out by 
ethyleneoxide. For example, caprolactone denaturation 2-hydroxy acrylate, hydroxy pivalate 
denaturation neopentyl glycol diacrylate, 2-(2-(ethyloxy) ethyloxy) ethyl acrylate is mentioned. 
Caprolactone denaturation 2-hydroxy acrylate, hydroxy pivalate denaturation neopentyl glycol 
diacrylate, and 2-(2-(ethyloxy) ethyloxy) ethyl acrylate are desirable. 

[0019] It is desirable to use both, mixing, if as other the acrylate as the acrylate which has cyclic 
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structure in intramolecular takes into consideration adhesion with the base material made from a base 
material, especially aluminum, the mixing rate has [ the former ] the more desirable latter five to 50% of 
the weight at 50 - 95 % of the weight, and, for the latter, the former is [ the former / the latter ] about 15 
- 30 % of the weight at 70 - 85 % of the weight still more preferably ten to 40% of the weight in 60 - 90 
% of the weight. 

[0020] When the viscosity by 25 -degree C E mold viscometer uses resin 50cps or less as the above- 
mentioned energy-line hardenability resin, and the viscosity by 25-degree C E mold viscometer adds 
various acrylate, various oligomer, or an epoxy resin 50cps or more to extent which does not affect the 
spray painting nature of a liquefied constituent, adhesion and hardenability can be raised more. The 
viscosity by 25-degree C E mold viscometer as various acrylate 50cps or more For example, a 
dicyclopentanil ring, a JISHIKURO pentenyl ring, an iso BORUNEN ring, The acrylate system resin 
which has a kind of a morpholine ring, the benzene ring, and a cyclohexane ring, or two sorts or more, 
Caprolactone conversion acrylate system resin, epichlorohydrin denaturation acrylate system resin, 
Hydroxy pivalyl aldehyde denaturation acrylate system resin, hydroxy pivalate denaturation acrylate 
system resin, Ethyleneoxide denaturation acrylate system resin, monoacrylate system resin, Acrylate 
system resin, such as acrylate system resin of JI or a TORIGU recall, is raised. As a desirable thing, 
epichlorohydrin denaturation 1 ,6-hexanediol diacrylate, Ethyleneoxide denaturation trimethylolpropane 
triacrylate, A pentaerythritol thoria chestnut rate, polyethylene-glycol diacrylate, Trimethylolpropane 
triacrylate, 5-ethyl-2-(2-hydroxy - 1 and 1-dimethyl ethyl)-5-(hydroxymethyl)-l, and 3-dioxane diacylic 
ester etc. is mentioned. 

[0021] As oligomer, they are epoxy acrylate oligomer, such as epoxidized-soybean-oil acrylate, acrylate 
which used the various bisphenol A mold epoxy resins as the base, epoxidation linseed-oil acrylate, and 
conversion bisphenol A diacrylate, and the following type (2). 
[0022] 
[Formula 3] 

H2C=CHCO— <CH 2 ) -[- OCtCIWjO -(CH_i ]^-OCCH =CHa 

o o o o 

[0023] (« n is the number of 1-10 by the average value among a formula.) — polyester acrylate 
oligomer, such as a resultant of the polyester which used dibasic acid as shown, and aliphatic series diol 
as the base, and an acrylic acid, and the following type (3) 
[0024] 
[Formula 4] 



^JhNHCOO CH(CHa)CH 2 O^C— NH-Qk 
NHCOO CH 2 CH 2 00CCH =CH 2 H 2 C=CHCOO CH 2 CH 2 OOCNH 



(3) 

[0025] (— n is the number of 1-10 by the average value among a formula.) - aliphatic series or aromatic 
series urethane acrylate obtained by the reaction with aliphatic series or aromatic series isocyanate by 
using polyol or polyester as shown as the base is mentioned. Although what is necessary is just to blend 
the addition of these oligomer so that the viscosity in E mold viscometer of a constituent may be set to 
20cps or less at degree C 60 degrees, it is usually 10 or less % of the weight still more preferably 15 or 
less % of the weight preferably 20 or less % of the weight to the resin whole quantity. 
[0026] As cationic polymerization mold resin, epoxy resins are used for the above-mentioned acrylate 
and others, for example. As an epoxy resin, bisphenol A, Bisphenol F, Bisphenol S A - thiodiphenol, 
and Bisphenol C, 4, and 4 '4, 4'-biphenyl phenol, 2 and 2 , -methylenebis (4-methyl-6-tert-butylphenol), 2 
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and 2 f -methylenebis (4-ethyl-6-tert-butylphenol), 4,4 ! -butyrylene-bis(3-methyl-6-tert-butylphenol), 1,1, 

3- tris (2-methyl-4-hydroxy-5-tert-butylphenol), Tris hydroxyphenyl methane, pyrogallol, resorcinol, and 
benzene triol The polyfunctional epoxy resin which is the glycidyl ether ghost of polyphenol 
compounds, such as phenols which have fluorene frames, such as a phenols [ which have a 
diisopropylidene skeleton ], 1, and 1-G 4 ! -hydroxyphenyl fluorene, The above-mentioned phenols, 
cresol, naphthols, a phenylene frame, The epoxy resin which is the glycidyl ether ghost of the novolak 
resin which consists of phenols which have alicyclic frames, such as a dicyclopentadiene, as an aromatic 
series frame or substituents, such as a toluylene frame, a xylylene frame, and a naphthalene frame, is 
mentioned. These epoxy resins are used as an additive at the time of carrying out cationic 
polymerization, and it may mix with acrylate and they may be used. 

[0027] In the liquefied constituent of this invention, as an energy line for hardening, when using 
ultraviolet rays, use of a photopolymerization initiator is desirable. As such a photopolymerization 
initiator, well-known photopolymerization initiators, such as aromatic series diazonium salt, an aromatic 
series halo NIUMU salt, and a metallocene compound, are used for radical polymerization mold resin 
for well-known photopolymerization initiators, such as a thioxan ton system, an anthraquinone system, 
an acetophenone system, a benzoin ether system, a benzophenone system, and an amine system, again at 
cationic polymerization mold resin. These photopolymerization initiators may be used independently, or 
may mix and use two or more sorts. Moreover, when the resin of a cationic polymerization mold is used 
in hardening, in order to make hardening still more perfect, it is the range of 80-170 degrees C, and it is 
desirable to heat in 100-150 degrees C preferably especially. Although heating time changes with the 
temperature, it is usually for 5-30 minutes. 

[0028] As a leuco color used by this invention, the leuco color expressed with a formula (1), for 
example, a 2 and 2-bis(4-(6 , -(N-cyclohexyl-N-methylamino)-3 , -methyl SUPIRO (phthalide -3, 9'- 
xanthene) -2 , -ylamino) phenyl) propane (trade name: PAPIRORU SD-120; Showa Denko K.K. make), 
etc. are mentioned. It sets at a ceremony (1) and is Rl and R2. As CI - C4 alkyl group which can be set, 
a methyl group, an ethyl group, n-propyl group, an isopropyl group, n-butyl, an isobutyl radical, sec- 
butyl, and ter-butyl are raised, for example, and a fluorine atom, a chlorine atom, a bromine atom, and 
iodine atom are raised as a halogen atom of X, for example. Moreover, when n is 2, even if X is the 
same, it may differ. As a leuco color expressed with (1), for example 3-diethylamino-7-o-fluoro 
anilinofluoran, 3-dibutylamino-7-o-fluoro anilinofluoran, 3-diethylamino-7-p-fluoro anilinofluoran, 3- 
dibutylamino-7-p-fluoro anilinofluoran, 3-diethylamino-7-o-chloroanilinofluorane, 3-dibutylamino-7-o- 
chloroanilinofluorane, 3-diethylamino-7-p-chloroanilinofluorane, 3-dibutylamino-7-p- 
chloroanilinofluorane, 3 - Diethylamino-7-p-chloro-o-fluoro anilinofluoran, 3-diethylamino-7-p-fluoro- 
o-chloroanilinofluorane, 3 - Dimethylamino-7-p-chloro-o-fluoro anilinofluoran, 3-dibutylamino-7-p- 
fluoro-o-chloroanilinofluorane, 3-diethylamino-7-2 l , 4 f - dichloroanilino fluoran and 3-dimethylamino-7- 
2\ ^-dichloroanilino fluoran, etc. are mentioned. 

[0029] About about 8 - 15 % of the weight is still more preferably good [ the amount / there is no 
difference in the clear nature of a mark, and ] about seven to 20% of the weight, since the amount of the 
leuco color used is useless in cost, even if are not obtained and there are too many clear marks, when too 
few more preferably about five to 30% of the weight to energy-line hardenability resin, moreover - as 
the leuco color which gives a metal substrate, especially the transparence paint film which maintained 
the metallic luster of aluminum — for example, 3-diethylamino-7-o-fluoro anilinofluoran and 3- a jib ~ 
methylamino-7-o-fluoro anilinofluoran, 3-diethylamino-7-o-chloroanilinofluorane, and especially 3- 
dibutylamino-7-o-chloro ARININO fluoran are excellent. 

[0030] As a developer used by this invention, for example 4 and 4'-sulfonyldiphenol, 2, 2\ 6, 6'- 
tetramethyl - 4 4 f -sulfonyldiphenol, 2, 2\ 6, 6 f -tetrabromo - 4 4 , -sulfonyldiphenol, Bisphenol S system 
developers, such as 2, 2 f -diaryl -4, and 4'-sulfonyldiphenol, Sulfonyl phenol system developers, such as 

4- (4'-isopropoxy phenyl) sulfonyl phenol, A screw-(p-hydroxyphenyl) methane, 1, and l-screw-(p- 
hydroxyphenyl) cyclohexane, The bisphenol A system developers, such as a 4 and 4 f -isopropylidene 
phenol, Biphenol system developers, such as a - dihydroxy -3, 3 1 , and 4 and 4 l -JIHIRODOKISHI 
biphenyl, 4, and 4 ! 5, 5'-tetramethyl biphenyl, p-octyl phenol, p-phenylphenol, para-hydroxybenzoic- 
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acid benzyl, The polyvalent metallic salt of phenol system aromatic-carboxylic-acid derivatives, such as 
a 4-hydroxy phthalic acid, a 5-hydroxy phthalic acid, 3, a 5'-G tert-butyl salicylic acid, a salicylic acid, 
and beta-hydroxy naphthalene carboxylic-acid benzyl, and phenol system aromatic carboxylic acid is 
mentioned. 

[0031] The amount of the developer used is about about 8 - 15 % of the weight still more preferably 
about seven to 20% of the weight more preferably about five to 30% of the weight preferably to energy- 
line hardenability resin, moreover, as a developer which gives a metal substrate, especially the 
transparence paint film which maintained the metallic luster of aluminum For example, a 4 and 4'- 
isopropylidene diphenol, 1, and 1 -screw-(p-hydroxyphenyl) cyclohexane, - JIHIRODOKISHI biphenyl, 
and 4 and 4 '4, 4'-sulfonyldiphenol, 2, 2 f -diaryl -4, 4 f -sulfonyldiphenol, and 4-(4 f -isopropoxy phenyl) 
sulfonyl phenol are raised. 4-(4'-isopropoxy phenyl) sulfonyl phenol, 2, and 2'-diaryl -4 and especially - 
sulfonyldiphenol, and 4 '4, 4 f -sulfonyldiphenol are excellent. 

[0032] The rate of above-mentioned [ in the liquefied constituent of this invention ] each component has 
a desirable leuco color, 6 - 12 % of the weight and a developer are still more preferably desirable four to 
15% of the weight more preferably two to 20% of the weight, the rate of 6 - 12 % of the weight and 
energy- line hardenability resin is still more preferably desirable four to 15% of the weight more 
preferably two to 20% of the weight, and it is 60 - 88% of the weight of the range still more preferably 
58 to 92% of the weight more preferably 45 to 96% of the weight. Moreover, as an energy line for 
hardening, when using ultraviolet rays, it is 6 - 10% of the weight of the range still more preferably four 
to 15% of the weight more preferably two to 15% of the weight still more preferably [ initiator / 
photopolymerization ]. 

[0033] Other additives etc. can be added to the liquefied constituent of this invention if needed. The 
ingredient usually used as an example of the additive of others which can be used by coating of energy- 
line hardenability, such as a bulking agent besides the sensitizer for raising coloring sensibility, a 
coloring agent, a dispersant, a flow modifier, a release agent, a flame retarder, lubricant, light stabilizer, 
and an anti-oxidant, is mentioned. As a sensitizer, for example, higher-fatty-acid amides, such as 
octadecanamide, yellow bees wax, Vegetable waxes, such as animal waxes, such as a shellac low, and 
carnauba wax Mineral waxes, such as a montan wax, paraffin wax, a petroleum wax, Higher- fatty-acid 
ester, chlorinated paraffin, synthetic paraffin, and acetoacetanilides Carboxylate, such as dimethyl 
terephthalate and diphenyl phthalate Sulfonate, such as sulfonic acid amides, such as a benzenesulfonic 
acid anilide, and para-toluenesulfonic-acid phenyl ester Diphenyl sulfones, such as bis-4-(4-allyloxy 
phenyl) sulfone and bis-4-(4-pentyloxy phenyl) sulfone Diketone compounds, such as naphthol 
derivatives, such as 1-benzyloxy naphthalene and 2-benzoyloxy naphthalene, N-stearyl urea derivative, 
4-acetyl acetophenone, the OKUTA decane -2, and 17-dione, are used. The amount used is usually used 
in the range of 0.5 - 2 weight section to the developer 1 weight section. 

[0034] As a bulking agent which can be used by this invention, organic system bulking agents, such as 
inorganic bulking agents, such as a calcium carbonate, a silica, an alumina, a mica, a calcium silicate, 
clay, talc, and a glass fiber, and polyethylene, a polyamide, an epoxy resin, and guanamine resin, are 
mentioned. Phthalocyanine, monoazo, HSUAZO, Quinacridone, anthraquinone, flavanthrone, and peri 
non, moreover, as an example of the coloring agent which can be used, inorganic pigments, such as 
perylene, dioxazine, condensation azo, azomethine or the various organic coloring matter of a methine 
mold, carbon black, titanium oxide, a lead sulfate, a zinc oxide, iron black, chrome yellow, zinc yellow, 
Chrome Vermilion, rouge, cobalt purple, ultramarine blue, Berlin blue, chrome green, and cobalt green, 
are mentioned. Usual [ as for the case of a coloring agent / which do not affect the clear nature of a 
mark / the range and usual ] are used at a rate not more than 1 w/w% in total solids so that the amount 
used may be used so that the viscosity in 60-degree C E mold viscometer may be set to 20cps or less, 
and a bulking agent may usually become 30% or less in total solids. 

[0035] In this invention, churning equipments, such as 3 rolls, are used for a photoinitiator, a bulking 
agent, a coloring agent, a dispersant, a flow modifier, a release agent, a flame retarder, lubricant, light 
stabilizer, an antioxidant, etc. energy-line hardenability resin, a leuco color, and if needed. The "leuco 
color ink" preferably mixed and prepared at the temperature of 15-30 degrees C, Distributed 
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equipments, such as 3 rolls, are used for a photoinitiator, a bulking agent, a coloring agent, a dispersant, 
a flow modifier, a release agent, a flame retarder, lubricant, light stabilizer, an antioxidant, etc. energy- 
line hardenability resin, a developer, and if needed. It consists of "developer ink" preferably mixed and 
prepared at the temperature of 15-30 degrees C, and both are mixed to homogeneity at the time of use, 
the liquefied constituent of this invention is obtained, and use is presented by making this into a laser 
marking agent. Moreover, in case the above-mentioned ink is manufactured, only a photoinitiator may 
be dissolved in energy-line hardenability resin, it may consider as "photoinitiator ink", and you may use 
as three sorts of ink of the "leuco color ink" and the "developer ink" which extracted the photoinitiator. 
In addition, although it exists as a solid-state among each component used by this invention, 20 
micrometers or less of particle size are 15-micrometer or less extent more preferably. 
[0036] The goods for laser marking of this invention are goods which have the hardening coat of the 
above-mentioned liquefied constituent on the front face of goods. As goods, a bottle, a cap, a card, 
labels, or a can is raised, for example. 3-50 micrometers of 4-30 micrometers of thickness of the 
hardening coat of the above-mentioned liquefied constituent (constituent for laser marking) which exists 
on the front face of goods are about 5-20 micrometers still more preferably preferably. As the quality of 
the material of goods, metals, such as aluminum, are suitable, for example. 

[0037] What is necessary is to irradiate energy lines other than laser in this spreading side, and just to 
stiffen this constituent, after applying the above-mentioned constituent for laser marking by approaches, 
such as the spray painting approach, on the surface of goods, in order to manufacture the goods for laser 
marking of this invention. As an energy line, ultraviolet rays or an electron ray is preferably raised, for 
example for infrared radiation, a visible ray, ultraviolet rays, an electron ray, etc. 
[0038] Spray painting is the approach of a diameter changing ink to a fog hundreds of micrometers or 
less by letting a nozzle pass under a pressure, and carrying out spray painting of the fog to a substrate. 
Although there are an approach using the compressed air as the approach of fog-izing and two kinds of 
approaches of compressing and fog-izing ink itself with a force pump, when it is this invention, it is 
possible to take any method. In order to obtain the 3-50-micrometer uniform thin film of this invention, 
1 micrometer - 100 micrometers of 0.5 micrometers - hundreds of micrometers diameters of the fog 
obtained by carrying out a spray are 2 micrometers - 80 micrometers still more preferably preferably. 
Thus, in order to obtain a small fog, the factor with the biggest viscosity of ink is occupied, and such a 
small fog is obtained that the viscosity of ink is low. For the viscosity in 60-degree C E mold 
viscometer, as viscosity of ink, 20cps or less of 20cps or less of viscosity in 40-degree C E mold 
viscometer is [ the viscosity in 50-degree C E mold viscometer ] 20cps or less still more preferably 
preferably. Moreover, since the ink of this invention is hypoviscosity, it has fitness also in the gravure as 
which hypoviscosity is required. In addition, E mold viscometer here is a kind of the rotational 
viscometer which computes viscosity and yield value by catching the resistance produced when rotating 
a disk, a cylinder, a cone plate, etc. in ink due to the force and rotational speed to apply, and, generally is 
well used from the measurable thing by comparatively a small amount of sample. 
[0039] What is necessary is just to perform it as follows, in order to enforce the laser marking approach 
of this invention. That is, the liquefied constituent (marking agent) of this invention is applied so that it 
may become the thickness whose thickness after hardening is 3-50 micrometers by the spray painting 
method on the front face of the moldings (goods) which should mark, energy lines other than laser are 
irradiated, and are stiffened, and black marking of clear contrast is obtained by irradiating laser on the 
front face of this paint object, as the laser to irradiate — the energy density of for example, an exposure 
part - 0.5 - 6 J/cm2 - desirable - 0.5 - 5.0 J/cm2 — more - desirable - 1.0 - 4.0 J/cm2 — further 
desirable - 1.2 - 3.5 J/cm2 Scanning mold laser 15-80W or less has preferably still more preferably . 
desirable pulse mold laser and output it was made to become 10-90W or less 5-100W or less. As laser I 
which can be used, although carbon dioxide laser, an YAG laser, an excimer laser, etc. are mentioned, 
far-infrared laser, such as infrared laser, especially TEA mold carbon dioxide laser, is desirable. 
[0040] Aluminum is desirable although the plastic sheet made from plastics usually used, such as plastic 
film made from polyester, such as papers, such as metal plates, such as aluminum and iron, vacuum 
evaporationo paper, coat paper, and a synthetic paper, polyethylene terephthalate, and polybutylene 
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terephthalate, a vinyl chloride, polyethylene, polypropylene, etc., for example, these plastics and acrylic 
resin, and ABS plastics, as the quality of the material (base material) of a moldings is mentioned. As 
goods of this invention, if you want to give a mark with laser, there will be especially no limit, for 
example, the caps of various containers, such as food, such as a metal can, and medical supplies, and 
containers, a sheet, a package sheet, the film for a package, a card, a label, a bottle, etc. are raise, and it 
is use for display a manufacture name, a contents display, the date of manufacture, a batch number, etc. 
on the front face. 

[0041] The hardening coat of this liquefied constituent has small ground fogging, it is good, and by the 

exposure of laser light, the liquefied constituent for energy-line hardening mold laser marking of 

hypoviscosity which fitted spray painting and gravure by this invention even if it used neither a solvent 

nor a dispersant is obtained, and the adhesion over a base material demonstrates [ it colors black and ] 

the description with a clear exposure part of moreover excelling in robustness. 

[0042] Next, although the example of reference and an example explain this invention still more 

concretely, this invention is not limited only to these examples of reference, and an example. In addition, 

in the example of reference, and an example, the section means the weight section. 

I [0043] Example of reference 1 isobornyl aery late The 55 sections, 3-diethylamino-7-o-fluoro 

anilinofluoran The 30 sections are processed twice by 3 roll mills, it mixes to homogeneity, and "leuco 

color ink A" is obtained. 

[0044] Example of reference 2 dicyclopentanil acrylate The 55 sections, 3-diethylamino-7-o fluoro 
anilinofluoran The 30 sections are processed twice by 3 roll mills, it mixes to homogeneity, and "leuco 
color ink B" is obtained. 

[0045] Example of reference 3 isobornyl acrylate The 55 sections, 4-(4'-isopropoxy phenyl) sulfonyl 
phenol The 30 sections are processed twice by 3 roll mills, it mixes to homogeneity, and "developer ink 
C" is obtained. 

[0046] Example of reference 4 dicyclopentenylacrylate The 55 sections, 4-(4 ! isopropoxy phenyl) 
sulfonyl phenol The 30 sections are processed twice by 3 roll mills, it mixes to homogeneity, and 
"developer ink D" is obtained. 

[0047] Example of reference 5 isobornyl acrylate They are the IRUGAKYUA 1 84(Ciba-Geigy 
photopolymerization initiator) 5 section, the IRUGAKYUA 907(Ciba-Geigy photopolymerization 
initiator) 2 section, and METOKINON to the 40 sections. After dissolving the 0.3 sections at 80 degrees 
C, it cools at 25 degrees C and "photopolymerization initiator ink E" is obtained. 
[0048] Example of reference 6 dicyclopentanil acrylate It is IRUGAKYUA 184 to the 40 sections. The 
five sections, IRUGAKYUA 907 The two sections, METOKINON After dissolving the 0.3 sections at 
80 degrees C, it cools at 25 degrees C and "photopolymerization initiator ink F" is obtained. 
[0049] Example of reference 7 isobornyl acrylate The 25 sections, 4-(4' isopropoxy phenol) sulfonyl 
phenol The 30 sections are processed twice by 3 roll mills, it mixes to homogeneity, and "developer ink 
N" is obtained. 

[0050] Example of reference 8 isobornyl acrylate It is IRUGAKYUA 184 to the 30 sections. The ten 
sections, METOKINON After dissolving the 0.3 sections at 80 degrees C, it cools at 25 degrees C and 
"photopolymerization initiator ink O" is obtained. 

[0051] Above ** "leuco color ink", "developer ink", and "photopolymerization initiator ink" were mixed 
by the presentation ratio shown in examples 1-10 and 15 to 19 table 1, and it considered as the liquefied 
constituent of this invention. As these liquefied constituents were shown in Table 2, all the viscosity by 
60-degree C E mold viscometer (model name: DVR-E2; Tokyo Keiki Co., Ltd. make) was 20cps or less. 
When these liquefied constituents were painted to the aluminum substrate as a marking agent of this 
invention by the Nordson airless spray coating machine (cross-cut nozzle type: 06/16" spray time 
amount : 50msec), fog-izing of this marking agent (ink) is good, and the paint article of a uniform paint 
film was obtained. UV irradiation of this was carried out with the high pressure mercury vapor lamp, 
this marking agent was stiffened, and the test piece whose thickness after hardening is 10-15 
micrometers was obtained. The pulse mold carbon-dioxide-laser exposure machine (the product made 
from laser technics, BLAZAR6000) was used for this test piece, and when laser light was irradiated 
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(energy density 3.0J/cm2), the clear black mark was obtained. The result of the coloring concentration of 
this test piece by which marking was carried out, a water resisting property, a hot- water-resistance trial, 
and an adhesion test is shown in Table 2. Moreover, in order to see extent of ground fogging of this 
marking agent, the marking constituent of this invention was applied by bar coating-machine No.7 on 
the white polyethylene terephthalate film, UV irradiation was carried out with the high pressure mercury 
vapor lamp, this marking agent was stiffened, and the test piece for evaluation was obtained. A result is 
shown in Table 2. 

[0052] Above ** "leuco color ink" and "developer ink" were mixed by the presentation ratio shown in 
examples 1 1-14 and 20 to 21 table 1, and it considered as the liquefied constituent of this invention. As 
these liquefied constituents were shown in Table 2, all the viscosity by 60-degree C E mold viscometer 
was 20cps or less. When these liquefied constituents were painted to the aluminum substrate as a 
marking agent of this invention by the Nordson airless spray coating machine (cross-cut nozzle type: 
06/16" spray time amount : 50msec), fog-izing of this marking agent (ink) is good, and the paint article 
of a uniform paint film was obtained. Six mega Rudd's electron ray (CBby the Iwasaki Electric Co., Ltd. 
175/1 5/1 80L) was irradiated at this, this marking agent was stiffened, and the test piece whose thickness 
after hardening is 10-15 micrometers was obtained. When laser light was irradiated similarly at this test 
piece (energy density 3.0J/cm2), the clear black mark was obtained. The result of the coloring 
concentration of this test piece by which marking was carried out, a water resisting property, a hot- 
water-resistance trial, and an adhesion test is shown in Table 2. Moreover, in order to see extent of 
ground fogging of this marking agent, the marking agent of this invention was applied by bar coating- 
machine No.7 on the white polyethylene terephthalate film, six mega Rudd's electron ray was irradiated, 
this marking agent was stiffened, and the test piece for evaluation was obtained. A result is shown in 
Table 2. 

[0053] The example 1 (WO 96 / 00262 examples 1) of a comparison 

The epoxy acrylate (KAYARAD R-01 1 Nippon Kayaku make) 60 section, trimethylolpropane 
triacrylate The 40 sections, IRUGAKYUA 184 The three sections, the METOKINON 0.3 section, 2, 4- 
diethyl thioxan ton The 0.3 sections, the flow modifier (trade name: MODAFURO; made in Monsanto 
Chemical) 0.1 section, and 3-diethylamino-7-o-fluoro anilinofluoran The 30 sections were processed 
twice by 3 roll mills, it mixed to homogeneity, and "comparison leuco color ink" was obtained. 
Moreover, "comparison developer ink" as well as comparison leuco color ink was obtained except 
having used the screw-(3-allyl compound-4-hydroxyphenyl) sulfone instead of 3-diethylamino-7-o- 
fluoro anilinofluoran. Subsequently, 1 : 1 came out comparatively, both were mixed uniformly, and it 
considered as the sample of the example 1 of a comparison. The viscosity by E mold viscometer of this 
sample was 130cps at 2000cps and 60 degrees C in 25 degrees C. This sample had high viscosity, since 
it was not able to carry out spray painting, it was applied to the aluminum substrate by bar coating- 
machine No.7, carried out UV irradiation of this with the high pressure mercury vapor lamp, stiffened 
this sample solution, and obtained the test piece whose thickness after hardening is 20 micrometers. The 
pulse mold carbon-dioxide-laser exposure machine (the product made from laser technics, 
BLAZAR6000) was used for this test piece, and when laser light was irradiated (energy density 
3.0J/cm2), the clear black mark was obtained. The result of the coloring concentration of this test piece 
by which marking was carried out, a water resisting property, a hot-water-resistance trial, and an 
adhesion test is shown in Table 2. Moreover, in order to see extent of ground fogging, this sample 
solution was applied by bar coating-machine No.7 on the white polyethylene terephthalate film, UV 
irradiation was carried out with the high pressure mercury vapor lamp, this sample solution was 
stiffened, and the test piece for evaluation was obtained. A result is shown in Table 2. 
[0054] In addition, A-F, and N and O mean the ink of the above-mentioned examples 1-8 of reference, 
and, as for G-M and P, the figure in Table 1 means the following acrylate for the weight section again. 
G: pentaerythritol thoria chestnut rate H: — a polyethylene glycol — 400 thoria chestnut rate 
I:trimethylolpropane triacrylate Jrepichlorohydrin denaturation 1,6-hexanediol diacrylate K — :bisphenol 
A epoxy resin acrylate L:isobornyl acrylate M:dicyclopentanil acrylate P: — tripropylene glycol 
diacrylate [0055] 
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[Table 1] 

Table 1 example ABCDEFGHIJKLMNOP1 85 85 94.6 10 2 85 85 94.6 10 3 85 85 94.6 10 4 
85 85 94.6 10 5 85 85 94.610 6 85 85 94.6 10 785 85 94.6 10 8 85 85 94.6 10 985 85 94.6 10 1085 85 
94.6 10 1 1 85 85 10100 12 85 85 10 100 13 85 85 10 100 14 10 100 15 85 10 30 55 80.620 16 85 20 55 
80.6 4017 85 10 30 55 80.6 201885 10 30 55 80.6 20 19 85 30 30 55 80.6 2085 10 90 55 20 218520 60 
55 40 [0056] 
[Table 2] 

Table 2 example Viscosity ****** Transparency Coloring concentration Water resisting property Hot 
water resistance Adhesion 1 11 0.10 O 0.72 0.70 0.65 O 2 15 0.10 O 0.76 0.73 0.63 O 3 13 0.10 O 0.75 
0.74 0.67 0 4 11 0.10 O 0.76 0.76 0.66 O 5 200.10 O 0.73 0.72 0.67O6 15 0.10O 0.72 0.70 0.65O7 18 
0.10O 0.74 0.73 0.68 O 817 0.10O 0.78 0.780.69 09 150.01 O 0.76 0.73 0.65 O10 20 0.09 O 0.75 0.75 
0.70 OHIO 0.09 O 0.76 0.76 0.74 012 10 0.10 O 0.76 0.73 0.73 013 13 0.10 O 0.77 0.75 0.74O14 13 
0.10 O 0.77 0.76 0.75 O 15 11 0.10 O 0.72 0.70 0.65 016 15 0.10 O 0.76 0.730.63 017 13 0.10 O 0.75 
0.74 0.67 018 11 0.10 O 0.76 0.76 0.66 O 19 20 0.10 O 0.73 0.72 0.67 O 2010 0.10 O 0.72 0.700.65 
021 12 0.11 O 0.72 0.71 0.66 Example of O comparison 1 130 0.13 O 1.30 1.30 1.20 x [0057] The 
evaluation criteria of Table 2 were measured by the following appraisal method. 

(1) Viscosity : measured value by 60-degree C E mold viscometer (cps) 

(2) Ground fogging:value [ coloring concentration ] (3) transparency which measured the polyethylene 
terephthalate film test piece for ground fogging measurement with Macbeth reflection density meter 
RD-914 mold : the visual judgment of whether the metal color of an aluminum test piece is maintained 
was carried out. 

O : a paint film is transparent and an aluminum substrate can check clearly. 
**: A paint film is translucent and the metal color of an aluminum substrate can be seen somehow, 
x: The metal color of an aluminum substrate cannot have a seen paint film at all by opalescence. 
Coloring concentration : (4) The marking part of a test piece Macbeth reflection density meter RD-value 
[ coloring concentration ] (5) water resisting property [ which was measured with 914 molds ]: 
coloring concentration value (6) hot-water-resistance: which measured the mark section with the above- 
mentioned Macbeth reflection density plan after the test piece which carried out marking was immersed 
in 5-degree C cold water for one week ~ the test piece which carried out marking Coloring 
concentration value (7) adhesion which measured the mark section with the above-mentioned Macbeth 
reflection-density plan after being immersed in the warm water which is 63 degrees C for 1 hour: The 
paint film on a test piece was penetrated, the incised wound which reaches an aluminum substrate was 
attached in a grid pattern, and the visual judgment of the adhesion condition of the paint film after 
stretching and removing adhesive tape on these squares was carried out. 

O: although slight peeling is in the intersection of an incised wound, there is no peeling in a square one 
division one division. 

**: Peeling is in the intersection of an incised wound and the area of the deficit section is 20 - 30% of 

the area of a total square. 

x: A paint film separates completely. 

[0058] The liquefied constituent of this invention has viscosity lower than the data of Table 2, and, as 
for the hardening coat, it turns out that ground fogging is small excellent in transparency and adhesion, 
and it excels in color enhancement, a water resisting property, and hot water resistance. Moreover, the 
liquefied constituent of this invention has viscosity lower than the thing of the example 1 of a 
comparison, and contrast of the data of the example of Table 2 and the data of the example 1 of a 
comparison shows that the hardening coat excels the thing of the example 1 of a comparison in 
adhesion. 
[0059] 

[Effect of the Invention] The hardening coat of this liquefied constituent has small ground fogging, it is 
good, and by the exposure of laser, the liquefied constituent for energy-line hardening mold laser 
marking of hypoviscosity which fitted spray painting and gravure by this invention even if it used 
neither a solvent nor a dispersant is obtained, and the adhesion over a base material demonstrates [ it 
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% colors black and ] the description with a clear exposure part of moreover excelling in robustness. 



[Translation done.] 
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